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Introduction 

Solar Cell World wide production capacity > 110GW    
A solar cell, or photovoltaic cell, is an electrical device that converts the energy of light directly into 
electricity by the photovoltaic effect, which is a physical and chemical   phenomenon. It   is a   form of 
photoelectric cell, defined as a device whose electrical characteristics,  such  as current, voltage, or 
resistance, vary when exposed to light.      
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Ag back contact 
 
Al-BSF 75% 16.0 <  < 20.0% - (2028   7%) 
 Market Share Efficiency trend for such technolgies 
PERC/PERL/PERT 22% 19.0 <  < 22.5% + (2028 60%) 
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Introduction 

Silicon HeteroJunction (SHJ) Solar Cell 
Ref. SHJ PVD SHJ 
≥ 22.4% ≥ 22.7% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
April 2020 22.5% bifacial cell 
 
at industrial level full scaled automated cell line100MW 
Look to solutions for 23.5% 
 
 > 22.0% 
 
 
IBC SHJ 
≥ 23.3% 
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Introduction 

Cost Pressure Increasing Tremendously in SC 
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Ref.   Ref.   PVD   IBC c-Si   
SHJ   SHJ   SHJ 19.4% 
22.4% 22.7% 23.3% 
 
 
 
 
 
 
 
15% < Metallization influence cost ($/Wp) < 
30% on Solar cell production cost 
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Introduction 
 

Ag $/g influences Tremendously solar cell cost 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
22.5% 
Bi-facial SHJ Ag/cell (5BB)  0.2g  0.14$/cell  0.073 $/Wp 0.34$/Wp  21.4% 
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History and State of the art 

Plating Technique in Solar Cell 
 
Before the introduction of alternative metallization techniques, technical issues in reliability and 
adhesion have to be solved. Appropriate equipment also needs to be available. (ITRPV) 
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
Plating key issues 
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 Copper not directly in contact with silicon!!!!!  Need Barrier Layer
 Pin-holes and Scratches
 Adhesion (> 1 N/mm)
 Speed of Plating  Throughput, Space floor and Chemical quantities
 Drag-out  Reduce additive consumption
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State of the art 
 Industrial Plating for Solar Cell
• LIP or LAP 
 
 
 
BE Semiconductor Industries N.V. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
InCellPlate Cu  
www.rena.com 
 
 
 
Meco Direct Plating Line (DPL)  
(www.besi.com/products-
technology/productgroup/plating/com) 
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State of the art 
 Industrial Plating for Solar Cell
• Plating seed layer 
 
Whatever plating industrial technique 
you use is necessary to use 
 
Protective MASK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Alternative to printing: 
Apply a film and open it by laser 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Resist 
 
Solar cell 
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State of the art 

Plating Issues 
•  Mask + Plating Ag 
 
• Adhesion ….to silicon …..to TCO 
 
• Speed of plating…….. 
 
 
 
 
Industrial line for 100MWp is: 
 
 30 – 45 m long !!! HUGE FLOOR SPACE!!!!! 
Solution make-up is >1500 liter 
 
!!!!! 
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